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(57) ABSTRACT

In one embodiment, an Automatic Transmission Fluid (ATF)
reservoir is provided. The reservoir includes housing that is
combined with a transmission containing ATF and into/out of
which the AFT flows. The reservoir also includes a heating
body that is combined with the housing and heats the ATF
flowing within the housing by generating heat when power is
applied.
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1
RESERVOIR FOR TRANSMISSION FLUID

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2012-0142145, filed on
Dec. 7, 2012, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference in its
entirety.

BACKGROUND

(a) Technical Field

The present invention relates to a reservoir for transmission
fluid, such as ATF (Automatic Transmission Fluid). More
specifically, areservoir for ATF that can rapidly heat ATF with
a PTC (Positive Temperature Coefficient) thermistor upon
power being applied, and keep the ATF warm to be able to be
used during cold-starting.

(b) Background Art

As is well understood by those skilled in the art, automatic
transmissions require the use of ATF to work properly. As
such the properties of the ATF have a significant impact on the
efficiency, durability and operability of the transmission.

The ATF functions as a medium that carries torque from an
engine to the axle. In particular, the viscosity of the ATF
decreases in an inverse proportion to increases in tempera-
ture. Therefore, when the temperature of the ATF is too high,
the transmission efficiency decreases and fuel efficiency
reduces, whereas when the temperature of the ATF is too low,
a shock is generated during shifting. Accordingly, it is pref-
erable to keep the temperature of the ATF within an appro-
priate temperature range in order to prevent loss of power,
reduction of fuel efficiency, and a reduction in vibrations.

To this end, some vehicles are additionally equipped with a
warmer that rapidly increases the temperature of the ATF in
the early stage of starting the vehicles and/or with an oil
cooler that cools overheated ATF, depending on the type of
vehicle in which it is installed. Typically, an oil cooler is
integrally formed with a radiator at the front of vehicles to
cool the coolant.

The warmers of the related art, however, typically use heat
generated from the engine as a heat source.

However, when the engine is still cold, this heating method
is ineffective. Furthermore, these types of heaters do not
directly heat the fluid, but instead exchanging heat with a
coolant. Therefore, it takes a time to increase the temperature
of a coolant which is cold, so a new device that can more
quickly heat ATF is required.

Further, since the oil cooler for cooling ATF and a warmer
are individually connected, the spatial efficiency of an engine
room is decreased.

SUMMARY OF THE DISCLOSURE

Therefore, the present invention has been made in an effort
to satisfy the necessities and solve the problems of the related
art and an object of the present invention is to provide a
reservoir of ATF which is mounted on a transmission that
occupies a small amount of space, makes it easy to connect
parts thereto, including hoses, and can more quickly heats
ATF.

In order to achieve the objects, a reservoir of ATF includes:
a housing that is combined with (on) a transmission that
contains ATF and into/out of which the AFT flows; and a
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2

heating body that combined with the housing and heats the
ATF flowing in the housing by generating heat when power is
applied.

In some exemplary embodiments of the present one or
more baffles may be disposed in the housing to divide space
inside the housing in order to increase the contact time
between the ATF and the heating body by reducing the flow
speed of the ATF.

Also, an intake nipple through which ATF flows inside the
reservoir and an exit nipple through which ATF flows outside
the reservoir are formed within the housing. The transmission
may be connected with an oil cooler as well, which cools the
ATF, through a first hose. The oil cooler may be connected
with the intake nipple through a second hose, and the exit
nipple may be connected with the transmission through a
third hose. An on-off valve that stops or allows flow of ATF
through the second hose or the third hose may also be
mounted on the housing.

Furthermore, in some exemplary embodiments of the
present invention, when the temperature of the ATF is a ref-
erence temperature or less, the on-off valve stops the flow of
the ATF through the second hose or the third hose and allows
power to be applied to a heating body, and when the tempera-
ture of the ATF is the reference temperature or more, the
on-off valve allows the ATF to flow through the second hose
and the third hose and cuts the power supplied to the heating
body. More specifically, the heating body may be imple-
mented by a PTC thermistor that generates heat when power
is applied.

According to the present invention having the configura-
tion described above, it is possible to more quickly heat ATF
by applying power and keep the generated heat in the housing.
Therefore, to the present invention improves fuel efficiency,
as viscosity of the ATF is maintained within a normal range
earlier.

Further, since the baffles may be disposed in the housing, it
is possible to increase the amount of time the ATF is exposed
to the heating body in the housing, and the housing can be
connected with the oil cooler by the intake nipple and the exit
nipple, which is advantageous in mounting and arranging the
hoses connecting the oil cooler with the transmission.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will
now be described in detail with reference to certain exem-
plary embodiments thereof illustrated the accompanying
drawings which are given hereinbelow by way of illustration
only, and thus are not limitative of the present invention, and
wherein:

FIG. 1is a view showing that a reservoir of ATF according
to an exemplary embodiment of the present invention is com-
bined with a transmission and connected with an oil cooler
through hoses, and showing the reservoir of ATF enlarged;

FIG. 2 is a view showing a housing with a cover removed
and a partially enlarged portion according to an exemplary
embodiment of the present invention;

FIG. 3 is a view showing the inside of the reservoir of ATF
according to an exemplary embodiment of the present inven-
tion; and

FIG. 4 is a view simplifying the cross-section of the reser-
voir of ATF according to an exemplary embodiment of the
present invention.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various preferred features illustrative of the basic
principles of the invention. The specific design features of the
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present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined in part by the particular intended application
and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

It is understood that the term “vehicle” or “vehicular” or
other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, combustion, plug-in hybrid -electric
vehicles, hydrogen-powered vehicles and other alternative
fuel vehicles (e.g. fuels derived from resources other than
petroleum).

Hereinafter, a reservoir of transmission fluid, e.g., auto-
matic transmission fluid (ATF) according to an exemplary
embodiment of the present invention is described in detail
with reference to the accompanying drawings.

As shown in FIG. 1, a reservoir of an ATF of the present
invention is mounted on one side of a transmission 1 and
connected with an oil cooler 2 mounted on a radiator 3
through hoses 50, 60, and 70. That is, an intake nipple 30
through which ATF flows into a housing 10 and an exit nipple
40 through which ATF flows outside the housing 10 (into the
transmission) are formed at the housing 10 of the reservoir.
The transmission 1 is connected with the oil cooler 2 that is
connected with the radiator through the first hose 50 and cools
the ATF. The oil cooler 2 is connected with the intake nipple
30 through the second hose 60, and the exit nipple 40 is
connected with the transmission 1 through the third hose 70.

The housing 10 may be implemented by combining a box-
shaped case 10a with one side open with a cover 105 provided
to cover the open side of the case 10a. Referring to FIGS. 2
and 3, mounting apertures 14 and 15 are formed through the
case 10qa such that the intake nipple 30 and the exit nipple 40
can be combined, while intake and exit holes 16 and 17
through which ATF in the transmission 1 flows into and out of
the housing 10 are formed through the cover 104.

Two or more baftles 11 may be mounted in the housing 10
to divide the space inside of the housing such that a zigzag
path of the ATF is formed, and a heating body 20 that heats the
ATF flowing in the housing by heating when power is applied
is mounted on the housing 10.

The heating body 20 according to an exemplary embodi-
ment of the present invention may include a PTC (Positive
Temperature Coefficient) thermistor that generates heat with
an increase in resistance when a current is applied thereto.
More specifically, a heating fin may be connected with the
PTC thermistor and increase the heating area, a connector
electrically may be connected with the PTC thermistor, and a
bracket may be applied to fix the PCT thermistor, the heating
fin, and the connector to the housing 10.

An on-off valve 12 may be installed in the housing 10 to
stop or allow the flow of the ATF through the second hose 60
(or the third hose) (that is controlled to be opened/closed by
power) (see FIG. 2).

A temperature sensor 80 that senses the temperature of the
ATF may be mounted on the housing 10 or the transmission 1
and communicate with an engine control unit (ECU). The
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ECU may control the power applied to the heating body 20
and the opening/closing of the on-off valve 12 in accordance
with a predetermined logic.

The operation and control of the reservoir of ATF of the
present invention which has the configuration described
above are described in more detail below. More specifically,
when the temperature of the ATF (which is measured by the
temperature sensor) is a reference temperature or less, the
on-off valve 12 stops the flow of the ATF through the second
hose 60 or the third hose 70 (to stop circulation of the ATF
through the oil cooler) and power is supplied to the heating
body 20 to quickly heat the ATF which is stored in the trans-
mission. The ATF as aresult flows into and out of the housing
10 through the intake and exit holes 16 and 17.

On the other hand, when the temperature of the ATF is the
reference temperature or more, the on-off valve 12 allows the
ATF to flow through the second hose 60 and the third hose 70
and the power supplied to heating body 20 is terminated, so
that the housing 10 functions only as a flow path for the ATF.

According to an exemplary embodiment of the present
invention, as shown in FIGS. 2 and 4, a thermal insulation
material 13 may be attached on the inner side of the housing
10 (or on both inner and outer sides), so that it is possible to
reduce the cooling of the ATF to maintain the heat of the ATF.
The thermal insulation material 13 may be, for example, an
aerogel-impregnated fabric.

The specification and the embodiments shown in the draw-
ings provide specific examples for helping understanding of
the present invention, without limiting the scope of the
present invention. It is apparent to those skilled in the art that
the present invention may be modified in various ways on the
basis of the spirit of the present invention other than the
embodiments described herein.

What is claimed is:

1. A reservoir of ATF comprising:

a housing that is combined with a transmission containing
automatic transmission fluid (ATF) and into/out of
which the AFT flows;

a heating body that combined with the housing and heats
the ATF flowing in the housing by generating heat when
power is applied to the heating body; and

a valve controlling the flow of fluid into and out of the
reservoir,

wherein the engine control unit controls the valve and the
heating body to maintain the fluid at a consistent tem-
perature.

2. The reservoir of claim 1, wherein one or more baffles are

disposed in the housing to divide space inside the housing.

3. The reservoir of claim 1, wherein an intake nipple
through which ATF flows inside and an exit nipple through
which ATF flows outside are formed at an inlet and an outlet
of the housing respectively, the transmission is connected
with an oil cooler, which cools the ATF, through a first hose,
the oil cooler connected with the intake nipple through a
second hose, the exit nipple connected with the transmission
through a third hose, and an on-off valve that stops or allows
flow of ATF through the second hose or the third hose is
mounted on the housing.

4. The reservoir of claim 3, wherein when the temperature
of'the ATF is a reference temperature or less, the on-off valve
stops the flow of the ATF through the second hose or the third
hose and allows power to be applied to a heating body, and
when the temperature of the ATF is the reference temperature
or more, the on-off valve allows the ATF to flow through the
second hose and the third hose and cuts the power supplied to
the heating body.
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5. The reservoir of claim 4, wherein the heating body
includes a PTC thermistor that generates heat when power is
applied.

6. The reservoir of the claim 1, wherein a thermal insula-
tion material is attached to at least one side of the housing. 5
7. The reservoir of the claim 6, wherein the thermal insu-

lation material is an aerogel-impregnated fabric.

8. The reservoir of the claim 1, wherein a temperature
sensor is mounted within the reservoir and is configured to
communicate with an engine control unit. 10
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